REMARKS 



Applicant's counsel thanks the Examiner for the careful consideration given the application. 

Claims 26-38 are currently pending. These claims have been rejected under Section 35 USC 
§1 03(a). 

The prior art documents cited by the Examiner are: 

- D1 : U.S. Patent N.* 6,458.981 (US*981) 

- D2: U.S. Patent N.** 6.461 ,664 (US'664) 

- D3: U.S. Patent N." 4.020.158 (US*158) 

The present invention is directed to: 

Claims 26 to 29: refer to a method for preparing an integrator and the human use 
thereof; 

- Claim 30 to 32: refer to a method for preparing a metal chelate between an alkali metal 
or alkaline-earth metal salt of Methionine Hydroxy Analogue (MHA) and a soluble Iron (II) 
salt; 

Claims 33 to 38: refer to a composition comprising complexes of fonmula [MHA:M(III)], 
wherein M(lll) Is: iron (II!) or chrome (III). 

First of all, it is very important to realize that Methionine Hydroxy Analogue (abbreviated as MHA) 
is not an amino acid. 

The amino acid Methionine should not be confused with a Methionine Hydroxy Analogue. 

Pages from ;The Merck Index 13"* edition are herewith enclosed for prompt reference - see 
Annexes 1 and 2. 

Methionine CAS Reg. N." 63-68-3: CH3-S-CH2-CH2-CH(NH2)-COOH 
MHA CAS Reg. N.** 583-91-5: CH3-S-CH2-CH2-CH(OH)-COOH 
PRIOR ART DOCUMENTS 

D1 (US'981) relates to a composition and a method for preparing amino acid chelates . 

The composition is prepared by reacting a calcium oxide or hydroxide, an amino acid and a 

soluble metal sulfate salt In an aqueous environment. 
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The amino acid is selected from the group consisting of: Methionine, Alanine, Arginine, etc., and 
combinations thereof (col. 6, lines 15-20). 

The soluble metal sulfate salt is selected from the group consisting of copper sulfate, zinc sulfate, 
ferrous sulfate etc., ferric sulfate and chromic sulfate and combinations thereof (col. 6, lines 25- 
30. 

A reaction mechanism of the process of US'981 comprises the following two steps (col. 6, lines 
32-60): 

Step a): involves the reaction of one or more amino acids with a calcium oxide or hydroxide in an 
aqueous environment forming a calcium amino acid chelate or complex product 

Step (b): involves the reaction of one or more soluble metal sulfate salts with the calcium amino 
acid chelate or complex product formed In Step a). 

From the above reaction mechanism the following components are produced (col. 5. lines 60- 
62): 

- a positively charged metal amino acid chelate havino a hvdroxide counter ion . 

- a calcium sulfate salt, and optionally, 

- water. 

Note that the calcium reacts with the sulfate anion to fomn an inert and highly insoluble calcium 
sulfate precipitate (col. 6, lines 41-42). One can see said Insoluble calcium sulfate precipitate as 
a sort of "by-product". 

US'981 does not teach or suggest that Methionine Hydroxy Analogue (MHA) can be used 
instead of the amino acid Methionine. 

US'981 does not teach or suggest the use of Methionine Hydroxy Analogue metal chelates for 
preparing an integrator which is administered to human beings or animals suffering from a 
deficiency of metal oligoelements such as Mg, Ca, Mn, Co, Cu, Zn and Fe as claimed in the 
present claims 26-29. 

US'981 does not teach or suggest a method as claimed in the present claim 30 in which an alkali 
metal or alkaline-earth metal salt of methionine hydroxy analogue is reacted with a soluble iron 
(II) salt in water in a one step process (claim 30): 

2 CH3-S-CH2-CH2-CH(OH)-COO^'^Na^*^ + FoSOa in aq. solution ^ 

(CH3-S-CH2-CH2-CH(OH)-COO)2Fe + Na2S04 
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Finally, US'981 does not teach or suggest a composition comprising water and a complex of the 
general formula [Methionine Hydroxy Analogue:M(lll)] as claimed in the present claims 33 to 35. 

Also US'981 does not teach or suggest the use of said composition as an Integrator to be 
administered to human beings or monogastric or polygastric animals. 

Note that the Methionine Hydroxy Analogue metal chelates of the present invention are not 
positively charged and therefore said chelates do not need the presence of a counter ion such as 
for example a hydroxide. 

D2(US'664) teaches feed additive for agro-zootechnical use, in particular for alimentary use in 
the zootechnical sector, consisting of a chelate obtained by the reaction of MHA with the 
carbonate of bivalent metal. The product is stable and effective In improving the main growth 
factors of the animals. 

D2 does not teach or suggest a method for preparing an integrator comprising at least one metal 
chelate as claimed in the present claims 26 and 27. 

D2 does not teach or suggest that the Integrator is administered to human beings suffering from 
a deficiency of metal oligoelements such as Mg, Ca, Mn, Co, Cu, Zn and Fe as claimed in the 
present claim 28. 

D2 does not teach or suggest that the integrator is administered to monogastric or polygastric 
animals as claimed in the present claim 29. 

D3(US'158) teaches that the levels of nutritionally essential metals in biological tissue are 
improved by administering corrective dosages of the metal found to be deficient, the metal being 
administered in the form of metal proteinates. 

D3 relates to a method of raising the levels of essential bivalent metals (only bivalent metals, D3 
does not show or suggest trivalent metals such as Fe(lll) and Cr(lll)) in the tissues of animals 
which comprises administering to said animal an effective amount of exogenouslv synthesized 
metabolicallv assimilable metal proteinates (col. 11, lines 14-19). 

Said metal proteinates being in the form of chelates of said bivalent metals with one or more 
protein hvdrolvsates selected from the group consisting of polypeptides, peptide and amino acids 
(col. 11, lines 20-22). 
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Said protein ates are formed by dissolving salts of said metals in an aqueous solution containing 
the protein hvdrolvsates and adding sufficient base to raise the dH to a value from 7.5 to 10 to 
precipitate said metal proteinates (col. 11, lines 23-27). 

Please note that D3 considers "the metal content of skin and feathers as an indicator as to 
dietary deficiencies", col. 1 , tines 27-31 . 

Col. 1, lines 32-39 recites " the present Invention provides a method for increasing the uptake of 
essential bivalent metals into animal tissues and diagnosing and treating metal deficiencies in 
animals by analyzing skin, feathers, hair and comparing the metal content with values obtained 
from similar tissue specimens derived from healthy and productive control animals.". 

Essential bivalent metals are in the form of exogenously synthesized metabolically assimilable 
metal chetales, col. 2, lines 53-56. 

Col. 3, lines 26-30 recites "It has been found that a chelate of the metal with a protein 
hydrolysate or naturally occurring amino acid renders the metal more readily assimilable than if 
the metal were in an Inorganic form or in a different organic form.". 

US'1 58 does not teach or suggest the use of Methionine Hydroxy Analogue (MHA) at all. 

US'158 does not teach or suggest the use of Methionine Hydroxy Analogue (MHA) metal 
complexes instead of said metal proteinates. 

******* 

The Examiner states that Claims 26-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over D1 (U.S. Patent No. 6,458,981) in view of D2 (U.S. Patent No. 6,461,664) and 
D2 (U.S. Patent No. 4,020,158). Applicant respectfully disagrees. 

According to the Examiner's position D1 represents the closest state of the art for all claims 26- 
38. 

With reference to Claims 26-29 

The difference between claim 26 and D1 is an integrator comprising at least one Methionine 
Hydroxy Analogue metal chelates to be administered to human beings or animals suffering from 
a deficiency of metal oligoelements such as Mg, Ca, Mn, Co, Cu, Zn and Fe. 

The technical effects of the above difference is demonstrated in the vivo tests reported in the 
present application at page 1 1 , line 2. 
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In practice the method of claim 26 allows one to prepare an integrator which can be administered 
to human beings and animals suffering from a deficiency of metal oligoelements. 

In vivo test for monooastric animals (pigs) page 1 1 . line 6. to paoe 1 3. line 9 . 

As is known, pigs are one of the man-closest animal models and as such they are often used as 
models for evaluations and studies in the human field (page 13. lines 7-9). 

The results of the chemical analyses carried out on the samples are shown in Table 1 (page 14). 
The pigs were sacrificed at an average weight of 16.2 kg. The average daily weight increase was 
of 324 g. 

As can be inferred from the data shown in Table 2 (page 14) concerning daily zinc retention of 
the two different sources, the integration of zinc chelate was retained by the organism 26% more 
(P=0.07) than the integration with zinc sulfate. 

Table 3 (page 14) shows the data concerning the effect of the zinc source on the content of zinc, 
copper and iron in liver, kidney and brain and, therefore, on the interaction with said elements 
present In the diet under inorganic form. As a matter of fact, it is known about the interaction 
exerted by said free ions by reducing one the absorption of the other. 

The content of said three minerals in liver was not affected by the diet and therefore by the zinc 
source. Average values were 296 mg/kg for zinc, 63 mg/kg for copper and 220 for iron. 
Conversely, kidney showed a higher content of zinc (+18%, P=0.07), of iron (+36%. P<0.01) and 
of copper (+36%. P=0.12), and did not reach only for the latter value the threshold of statistical 
significance, though it showed a tendency towards an increase in the retention of said metal 
element. 

In brain there was a tendency towards a higher content of zinc (+13%), of copper (+20%), of iron 
(+25%). 

The obtained results point out a higher bioavailability of the metal element in chelated form with 
respect to inorganic sources such as sulfates, and further a lower interaction with other ions, 
which results in a higher retention of the latter. 

In vivo test for polvoastric animals (meat cattle) pace 13. line 10. to page 14. line 1. 

Two groups of female Charolaise calves (30 months old) comprising 6 animals each, with an 
average starting weight of 567 kg (Control and of 565 kg (Test), were fed for 90 days with the 
same diet. The only difference was that the Control group was administered zinc carbonate and 
the Test group zinc chelate according to the present Invention. Daily ingestion was of 22 
kg/animal and the total daily supply of zinc element was of 700 mg. 

Living weight at test beginning and end, dead weight and slaughtering yield were determined for 
each animal. Data are shown in Table 4 (Page 15). 

Animals fed with zinc chelate with respect to those fed with zinc carbonate have a significantly 

higher final weight (652 kg vs. 642 kg, p<0.05), a significantly higher daily weight increase (1,039 
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g vs. 934 g, p<0.05), a significantly higher carcass weight (377 kg vs. 366 kg, P<0.01). and a 
significantly higher yield (57.83% vs. 57.03%, p<0.01). Data are shown in Table 4 (page 15). The 
effect due to the presence of zinc chelate in the ratio administered to animals is shown in Table 5 
(page 16). 

Said results show an evident improvement of the aforesaid zootechnical performances of zinc 
chelate with respect to inorganic sources of said element. 

On the other hand D2 does not teach or suggest: 

a method for preparing an integrator comprising at least one metal chelate as claimed in 
the present claims 26 and 27, 

an integrator to be administered to human beings suffering from a deficiency of metal 
oligoelements such as Mg, Ca, Mn, Co, Cu, Zn and Fe as claimed in the present claim 
28. 

an integrator to be administered to monogastric or polygastric animals as claimed in the 
present claim 29. 

Also D3 does not teach or suggest: 

the use of Methionine Hydroxy Analogue (MHA), 
. the use of Methionine Hydroxy Analogue (MHA) metal complexes instead of said metal 
proteinates. 

In view of the above the skilled person is not able to combine D1 with D2 and D3 to obtain a 
method as claimed in claims 26-29. 

Therefore, the Examiner's objection under 35 U.S.C. 103(a) should be considered overcome and 
claims 26-29 patentable. 

With reference to Claims 30-32 

The difference between claim 30 and D1 is a method for preparing a metal chelate of formula 
(CH3-S-CH2-CH2-CH(OH)-COO)2Fe»2H20 by reacting of an alkali metal or alkaline-earth metal 
salt of Methionine Hydroxy Analogue with a soluble iron (II) salt in water. 

The technical effect of the above method is given by the fact that the method is a one step 
process and the Methionine Hydroxy Analogue metal chelate of iron (II) obtained is stable and 
pure (see page 7. lines 5-26 in the present application). 

D2 shows a process for preparing (CH3-S-CH2-CH2-CH(OH)-COO)2Fe»nH20 starting from 
Methionine Hydroxy Analogue and iron carbonate. 

The reaction process of D2 is slightly exothemnic with evolution of CO2 gas. 
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It is submitted that D3 does not represent a relevant prior art document for claims 30-32. 

In view of the above the skilled person is not able to combine D1 with D2 and D3 to obtain a 
method as claimed in claims 30-32. 

Therefore, the Examiner's objection under 35 U.S.C. 103(a) should be considered overcome and 
claims 30-32 patentable. 

With reference to Claims 33-38 

The difference between claim 33 and D1 is a composition comprising water and at least one 
complex of formula [Methionine Hydroxy Analogue : M(lll)] wherein M(lll) is iron (III) and chrome 
(III) with a molar ratio between MHA and M(lll) equal or bigger than 2. 

Stability constants for the various Fe/MHA complexes have been calculated with potentlometric 
titrations. The stability of iron (III) complexes Is very high and chelated species form also at acid 
pH. Uncomplexed Fe3-t- ions are present only at very low pH values (<2.5), whereas at higher pH 
values all iron (III) is complexed as chelated species metal/ligand = 1:2 (see page 14, lines 4-8). 

Neither D2 nor D3 teach or suggest the use of trivalent metals. 

Further see in vitro tests from page 8, line 28, to page 11, line 1, where Fe(lll)/MHA (1:3) has 
been tested. 

The results are shown in Figure 4, indicating the content of intracellular iron after 3 hours of 
treatment with Fe(IH)/MHA and Fe(III)/NTA at different concentrations. Data are expressed in 
nmoles iron/filter. 

As can be inferred from Figure 4, the passage of iron/MHA chelate from the apical environment. 
C, to the cell is higher than the one observed in the control. 

Moreover, from Figure 5 (showing iron transport from apical environment C to basoiateral 
environment D after treatment with two different concentrations of Fe(lll)/MHA and Fe(ill)/NTA) It 
can be inferred that the concentration of transported iron is comparable. Data are expressed In 
nmoles iron/filter. 

Data shown in Figure 4 and 5 confirm that iron chelate is strongly absorbed by cells of intestinal 
microvilli and moves within blood flow. 

From Figure 2 (showing TEER measurements) it can be inferred that intercellular links are 
unchanged, thus proving the non-toxicity of iron chelate towards cells, contrary to what happens 
in the case of unchelated iron such as ferrous sulfate. 

Figure 3 shows the measurement of TEER 24 hours after the buffer solution at 5.5 containing 

iron/MHA or iron/NTA has been removed keeping the cells in culture. Said Figure 3 shows how 

Iron chelate/MHA is stable within cells causing no toxic effect. 
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Finally, the tests show that MHA/M chelates according to the present invention are efficiently 
absorbed, stable within intestinal cells and non-toxic. 

The results shown above support the use of said new chelates, both In solid form with Iron (II), 
vanadium (IV) and/or vanadium (V) and molybdenum (V) and/or molybdenum (VI), and in liquid 
form In aqueous solution with iron (II) and (III) and chrome (III), for the preparation of metal 
Integrators for human and animal nutrition. 

In view of the above the skilled person is not able to combine D1 with D2 and D3 to obtain a 
composition as claimed in claims 33-38. 

Therefore, the Examiner's objection under 35 U.S.C. 103(a) should be considered overcome and 
claims 33-38 patentable. 

For all the foregoing reasons It is believed that the claims as now presented are patentable and 
in condition for allowance, which Is respectfully requested. 

If any fees are required by this communication which are not covered by an enclosed check, 
please charge such fees to our Deposit Account No. 16-0820, Order No. 37891. 

Respectfully submitted, 

PEARNE & GORDON LLP 




John P. Murtaugh, Reg. No. 34226 



1801 East 9'^ Street, Suite 1200 
Cleveland, Ohio 441 14-3108 
Phone: (216) 579-1700 



Date: ^'^0-O<> 
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Slightly yeUow viscous llquld» bpoj7 171^75". to*5i\:, 
HydtOcWortde inOtt<>^ydrate. (7081-40^3] 

Methixen: Treat; Ttexoonll;, Tton>«a; Trcmarit;. 

Methyloxan. CagHa^S.HQ.KaO; inolwt 363.95. 

eCiM, mp 215-2ir., uv max (dil HCl): 268 nxil (d 1 

in water, alcohpl» •cJalorpfoim. TmoI in edier. 
THBRAP cat: AndpddCmf OBian. -^'^f.- 

6010. MetbocaPbamol. [532-03-61 3''C2-M«^ 
aoxy)-l,2-prOpaaediol l-caxlsamatc; 3-(o-nictfaQ;cOTi^eii 
2rhydrpxyptfopyl. ■ l-cai]bftwta5 2-hydtt«y-3-(^-m€^ 
ao3cy^pf<Vyl l-caib«niate;.guaia<?ol |3yceryl eih« 
Afi06^85j Neargxi»; Miolaxeno^ tufflttelaxi Etroflfl^iJA. 
Kjobamol: TiwumaciiU Tiesordl; Kelestiid; Robaxin^^^^ 
NO,;.inqi Wt ?41.24. Q 54>77%, H 6.27%, N 5,81%. M 
Prepn £rOx^3-(P"mc&o>typhe?\oxy)-2-hydroxrpco^iq^^ 
botise; Mnrphey. tJS ^5^70649 (1956 to A. H. Rofeta«^ 
picheoatve doscriptiDa: S. Alesav^everini **oAp A^u-fS. 
Drus Subs. Excip. 23, 371-399 (1994). & 



H&CO. 




Ciymla from beiaone, W 92.94* uv ipax (^e^k^ • 
nmOSlJ. 298^94). log F-- 0.06. Soly ia wW*oi ^f. 
100 mirsol in edcohol, propylene gJycol. Spanogjy «^ 
ftSforxn. Probtically inflol in TP-bexane. 

THBRAPCA'^J Muaclc iplaxaot (akcJotal). 

THKRAP CAt (VBT>: Mt^wlo ralaxant (AeJetel)- 

6011. Meti^Qhexltal Sodiiini. [?2l5t^8j4n^ 
(X-methyl-2.peatyayl>5H^-I«ope^yl>-2A6(l-K*^ 
idineiriono vMmi aalt;! S-iOlyl-l-metbyl-Hlf*^^ 
tynyl)bai*inJrtc acid sodi^ aalt; oi-rfM-methyw-v . 
pcntynyl>5-allyIbBrbit«scw5 axs^d sodium »«^.^^^T^ai» 
ailyl-5-(i-mBthyl-2-penOWl)barbiUtfic i^J^ji' 
methoheadjono aodium; Btavital; Btevital So<fiu^ ^ ' 
Sodimn; Bitetal Sodium. C^JIiflNaNaDB; »»» w 
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CqvuH ihA tkm^. Jbid4X Ufor9 uging OUs stedon. 



